Biochemistry and toxicology of the diterpenoid glycoside atractyloside.
Atractyloside (Atr) is a diterpenoid glycoside that occurs naturally in plants (many of which are used in ethnomedicines) found in Europe, Africa, South America, Asia and the far East. It is also present in animal grazing forage. Atr (and its analogues) may be present at levels as high as 600 mg/kg dried plant material. Consumption of the plants containing Atr or carboxyatractyloside (carboxyAtr) has caused fatal renal proximal tubule necrosis and/or centrilobular hepatic necrosis in man and farm animals. Although pure Atr and crude plant extracts disrupt carbohydrate homeostasis and induce similar pathophysiological lesions in the kidney and liver, it is also possible that the toxicity of Atr may be confounded by the presence of other natural constituents in plants. Atr competitively inhibits the adenine nucleoside carrier in isolated mitochondria and thus blocks oxidative phosphorylation. This has been assumed to explain changes in carbohydrate metabolism and the toxic effects in liver and kidney. Although the acute toxicity of Atr is well described, many aspects of Atr toxicity (subchronic and chronic toxicity, reproductive toxicity, mutagenicity and carcinogenicity) have not been investigated and pharmacokinetic and metabolism data are limited. In vitro proximal tubular cells are selectively sensitive to Atr, whereas other renal cell types are quite resistant. There are also differences in the response of liver and renal tissue to Atr. Thus, not all of the clinical, biochemical and morphological changes caused by Atr can simply be explained on the basis of inhibition of mitochondrial phosphorylation. The relevance to a wider human risk is shown by the presence of Atr analogues in dried roasted Coffea arabica beans (17.5 32 mg/kg). There are no data to help identify the risk of low dose chronic exposure in human coffee consumers, nor is there information on the levels of Atr or its analogues in other commonly consumed human foodstuffs.